Abstract: The Raman spectra of natural sampIes of norbergite were investigated up to 320 kbar at room temperature and between 82-873 K at atmospheric pressure. Two to four well-separated OH Raman bands of norbergite were observed. Norbergite remains stable up to the maximum temperature investigated in the present study. The Raman frequencies of all the bands of norbergite were observed to increase linearly with increasing pressure, but decrease linearly or nonJinearly with increasing temperature within the experimental uncertainties and the range investigated. Unlike other den se hydrous magnesium siUcates so far studied, both the temperature and pressure variations of the OH Raman bands of norbergite follow the same trend as those of the silicate (both internal and lattice modes) vibrations. A mechanism combining the H-H repulsion with hydrogen bonds elongating towards an empty polyhedron is proposed to explain this phenomenon.
Introduction
Norbergite, chondrodite, humite and clinohumite represent the four members of the humite series of minerals. Their general chemical formula is Mg(F,OH)z.nMg 2 Si04, where n = 1 for norbergite, n = 2 for chondrodite, n = 3 for humite and n = 4 for clinohumite. The F content is always greater than the OH content. Synthesis of F-free humite series minerals has been successful for chond rodite (Yamamoto & Akimoto, 1974) , humite (Wunder et al., 1995) and clinohumite (Yamamoto & Akimoto, 1977) in high-pressure and high-tem perature experiments.
In addition to the interesting morphotropic re lationships which exist between these minerals (Bragg et al., 1965) , F-free clinohumite has been found to be stable at P >100 kbar and T >1000°C (Kanzaki, 1991) . This is of significance to our un derstanding of the state of hydration of the deep mantle as has been elucidated by Liu (1993) .
In order to provide a better understanding of the general physical and chemical properties of 001:10.1127/ejm/11/6/1011 these minerals, and to make an intercomparison between them, we report herein the Raman spec tra of norbergite at high pressure and room tem perature, and at various temperatures at atmos pheric pressure.
Experimental procedure

Sampies
Attempts have been made in the present study to synthesize F-free norbergite at high pressures and high temperatures using a piston-cylinder press, but without success. In conjunction with the ear lier study of Yamamoto & Akimoto (1977) , it seems that F-free norbergite cannot be synthesized below 50 kbar and 1150°C.
Failure to synthesize a F-free norbergite sam pIe forced us to use a natural norbergite. One of our sampIes is from Norberg, Sweden, and was provided by T. Irifune; the other is from Franklin, New Jersey, and was provided by the Smithsonian Institution (Catalogue #15739 1). The chemical 0935-122 1/99/00 11-1011 $ 2.75
